Although the crown was entirely worn away -even beyond the cervix -the Les Cottés tooth (CTS 2008 US 04.35 Z4-1514) can be described as a single-rooted tooth, most likely an anterior permanent tooth (i.e., a central or lateral incisor or a canine). An anatomical determination was conducted by comparing the Les Cottés tooth to the large sample of Neanderthal anterior teeth already published by one of the authors of this manuscript (ALC, 4).
The tooth was scanned by Heiko Temming on the 11 th of June 2012, using the Skyscan 1712 micro-CT scanner in the Department of Human Evolution at MPI-EVA (Leipzig, Germany). The scanning parameters used are as follows: 100 kV, 100 µA, Al+Cu filters, 2 frame averaging, over 360 degrees, 885 ms of exposure time, data were saved as 16-bit tiff files. The µCT data were reconstructed with a pixel size of 13.04 µm, using N-Recon. The stack was downsampled to 27 µm using the Triangle filter (2,2,2) in Avizo 6.3, and then further filtered using a combination of median and Kuwahara filters with a kernel size of 3 (see (4) for details). The dentine and the pulp cavity were segmented in Avizo 6.3 to generate separate 3D models of those dental tissues. Linear, surfacic, and volumetric measurements were taken in Avizo 6.3.
The nine root metrics used in the analysis for the anatomical determination involved the labiolingual and mesio-distal cervical root diameters, the root length, the root total volume, the root pulp volume, the root surface area, the cervical surface area, and the labial and the lingual root surface areas. The values for Les Cottés tooth and the comparative Neandertal samples are reported in the following table.
Posterior probabilities based on several root metrics (following 4) classify this tooth as a permanent maxillary lateral incisor (after abbreviated as: I 2 ) with a 9.4 % chance of misclassification (Table S2) *The very small value of the Les Cottés root pulp volume can be explained by the older age of the individual (evidenced by the filling of the pulp cavity with secondary dentine that occurs with age). **: Comparative data from (4). "L" stands for "lower", "U" for "upper", "I" for incisor, "C" for canine, "1" for "central" and "2" for lateral, so that the UI2 is the upper lateral incisor. 
Estimation for root formation time of the Les Cottés Neandertal tooth (Z4-1514). 1
This permanent maxillary lateral incisor (I 2 ) belongs to an older individual as evidenced by both 2 the heavy degree of wear that reaches the root in its cervical part (the crown is totally worn off; score 8 3 after 5) and the significant thickness of hypercementosis covering the root dentine. Additionally, some 4 tertiary dentine is visible at the incisal surface and obliterates the exposed pulp cavity, the diameter of 5 which is reduced by the significant apposition of secondary dentine. 6
This tooth cannot be used to estimate the individual's age at death as it is far too worn and there is 7 no associated permanent first molar, which would give a time of birth (if unworn). Furthermore, neither 8 physical section nor synchrotron imaging were performed on this tooth. 9
We are left with estimating the time of its root formation using references from other 10
Neanderthals for which an age at death was estimated histologically. This allows us to provide a range of 11 ages for root initiation and completion, as dentine is sampled for collagen extraction. 12
The I 2 crown from juvenile Neanderthal Engis 2 (6) was nearly complete when the individual 13 died at 3 years of age. The Gibraltar 2 Neandertal was slightly older at death (4.6 years), and its I 2 had 14 already started the development of its root as a spicule (less than 1 mm on the labial side)(6). The dental 15 development of the Scladina child (Scla I-4A) has been extensively investigated (7). Its I 2 root started 16
growing at the age of 3.8 years (7). These comparative observations suggest that the root of the Les Cottés 17 I 2 had started growing at around 4 years of age, which either corresponds to the actual end of the weaning 18 process or shortly after weaning has been completed. 19
The Scladina child had completed the root of its I 2 by the time of its death at 8 years of age (7). 20
The Spanish juvenile El Sidrón J1 was estimated to have died at 7.7 years (8). The root of its lateral 21
incisor is described as developed at three-quarters of its estimated final length (score F for modern human 22
boys and girls following 8). The primary dentine of Les Cottés I 2 root has likely achieved its growth 23 around ~8 years of age. Overall, this is consistent with the root formation time calculated for Scladina, the 24 I 2 root would have taken 4 years to achieve its development. 25
In summary, one can hypothesize that the dentine of the Les Cottés I 2 root formed between 4 26 and 8 years of age. 27
Yearly annulations of cementum were then deposited onto the surface of the root dentine, after ~8 28 years of age until death, i.e., during adolescence and adulthood. To avoid surface contaminations, and as 29 is routinely done during isotopic analyses, the cementum was removed from the tooth surface to sample 30 only (primary, secondary, and tertiary) dentine. It is of note that the whole root dentine (from cervical 31 area to root tip) was used in the sampling procedure. The amount of tertiary dentine that may have been 32 sampled is negligible as it is restricted to a very small volume of dental tissue formed at the roof of the 33 pulp chamber on the incisal surface. The amount of secondary dentine filling in the pulp cavity is more 34
important, although our sample is dominated by primary dentine which constitutes the core of the tooth 35 root. 36
Overall, the root dentine sampled here represents the post-weaning stages (see section 3) of 37 life of the Les Cottés individual. 38
Estimation of the weaning age 40
The age of weaning in Neandertals remains intensely debated, and results vary according to the 41 techniques of investigation used and the lines of evidence retrieved. 42
Skinner (9) argued that attrition starts at 3 years of age in Middle Pleistocene infants, citing the 43 initiation of the weaning process by the introduction of solid food into the diet. The pattern of microwear 44 of the deciduous molars show that Gibraltar 2 (dead at 4.6 years) had a diet close to that of Fuegians and 45
Eskimos, i.e., highly carnivorous (10). Similarly, the Neandertal juvenile of the Trou de l'Abîme Cave at 46
Couvin (Belgium) was estimated to have died at 5 or 6 years of age (11). The microwear signature on its 47
lower deciduous second molar suggests that the child was consuming mainly tough food, presumably 48 mostly meat (9). These two examples suggest that by the age of their death, both Gibraltar 2 and Couvin 49
were weaned long enough to record the microwear signature of their diet on their tooth enamel surfaces. 50
Linear enamel hypoplasias (LEH) are non-specific stress markers occurring in enamel during 51 tooth formation. They occur often in Neanderthal teeth, more frequently in the permanent dentition (about 52 41%) than in the deciduous teeth (~4%) (12). This argues in favor of a strong period of stress around 4 53 years of age, potentially related with nutritional pressure associated with the weaning process (12). 54
More recently, using the mapping of barium distribution in dental hard tissues, Austin et al. (13) 55
suggested that breast-feeding had abruptly stopped at 1.2 years of age for the Scladina child. Smith et al.
56
(14) further proposed an age at weaning of 2.5 years for the Payre 6 French Neandertal juvenile. 57
Provided that the primary dentine of the Les Cottés I 2 root formed between 4 and 8 years of age, 58
the tooth sampling may involve either the very latest stages of the weaning process or concern solely 59 the post-weaning stages when the child is feeding autonomously. ensure the quality of the data. Our first batches of samples were prepared by a derivatization method 69
(MOC) (17) which does not allow for the analysis of nitrogen isotope ratios of hydroxyproline. However, 70
our last batch was prepared following the protocol suggested by O' Connell and Collins (15). The data 71 from this protocol is presented in Figure S2 and shows an excellent correlation between d 15 N values of 72 proline and hydroxyproline. Yarnes and Herszage (17) demonstrated that the two protocols used in this 73 study produce the same values. We monitored it using an external standard, which is also used for C 74 isotope ratio analyses of the amino acids. The results of measurements of this standard are given in Table  75 S3. Nitrogen isotope ratios are impacted by the trophic level effect for the following amino acids: Thr 91
(source/metabolic), Val (trophic), Hyp, Leu (trophic), Ala (trophic), and Asp to a lesser extent. 92
The trophic spacing was previously observed by Fuller and Petzke (18) for Thr and Ala but not for Leu 93
and Ala. impacted by local environment and trophic level. This also confirms that the Neandertal from Grotte du 97
Renne was one trophic level above the carnivores, and therefore probably still breastfeeding at the time of 98 its death. The Neandertal from Les Cottés is also different from the other carnivores, but its d 15 NPhe is 99 above 12‰, so it is difficult to determine the specific cause of this variation. Concerning the carbon isotope values of the amino acids, the details of the correlation are given in Table  105 S2. The values seem to be impacted by trophic level for Val, Leu and Gly ( Figure S6) , with almost no 106 overlap between carnivores and herbivores ( Figure S7 ). With each dietary group, the values of d 13 CVal 107
correlate to that of Asp ( Figure S6 ), suggesting that this other amino acid could reveal some metabolic or 108 
